Homology modelling of the dihydrofolate reductase-thymidylate synthase bifunctional enzyme of Leishmania major, a potential target for rational drug design in leishmaniasis.
A homology model of the dimeric Leishmania major dihydrofolate reductase-thymidylate synthase bifunctional enzyme was built based upon the available crystallographic structures of the dihydrofolate reductase and thymidylate synthase monofunctional enzymes. The corresponding substrates, cofactors and inhibitors of the monofunctional enzymes were modelled in the active-sites of the homodimeric model of the bifunctional enzyme. The small number of residues in the interdomain region of the L. major sequence, compared to the other DHFR-TS sequences, imposed severe constraints on the relative locations of the two functional domains. The DHFR and TS domains in the malarial, trypanosomal and toxoplasmia structures are likely to have comparable locations. The leishmanial model reveals features which may be of use in designing novel antifolates for leishmaniasis and protozoal parasites in general.